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One way to foster a supportive culture in physics departments is for instructors to provide students
with personal attention regarding their academic difficulties. To this end, we have developed the
Guided Reflection Form (GRF), an online tool that facilitates student reflections and personalized
instructor responses. In the present work, we report on the experiences and practices of two instruc-
tors who used the GRF in an introductory physics lab course. Our analysis draws on two sources of
data: (i) post-semester interviews with both instructors and (ii) the instructors’ written responses
to 134 student reflections. Interviews focused on the instructors’ perceptions about the goals and
framing of the GRF activity, and characteristics of good or bad feedback. Their GRF responses
were analyzed for the presence of up to six types of statement: encouraging statements, normalizing
statements, empathizing statements, strategy suggestions, resource suggestions, and feedback to the
student on the structure of their reflection. We find that both instructors used all six response types,
in alignment with their perceptions of what counts as good feedback. This exploratory qualitative
investigation demonstrates that the GRF can serve as a mechanism for instructors to pay personal
attention to their students. In addition, it opens the door to future work about the impact of the
GRF on student-teacher interactions.
I. INTRODUCTION
Reflection is an important skill in learning physics,1–5
and is a key part of learning more generally.6,7 Previ-
ously we have described how structured reflection activ-
ities can augment physics courses that focus on iterative
improvement of models8 and apparatuses.9 We have also
developed an online tool, the Guided Reflection Form
(GRF), that facilitates student reflection and personal-
ized instructor responses. The GRF was designed to sup-
port students in describing a past experience, setting a
goal for improvement, and identifying specific steps for
achieving that goal. In a study of the GRF, we focused on
the structure of students’ reflections in a physics course
for future teachers.10 In this article, we explore the GRF
activity in a different context and from a different per-
spective. Here, we focus on how the GRF was imple-
mented in an introductory lab course, and we character-
ize the types of feedback that the two instructors of that
course provided in response to their students’ reflections.
Our analysis of instructors’ responses to students’ re-
flections is motivated by an overarching desire to cul-
tivate a culture of support and inclusiveness in under-
graduate physics courses. In particular, we aim to de-
velop and implement research-based educational tools
that may counter weed-out culture. We consider weed-
out culture to be a set of traditional educational prac-
tices and beliefs aimed at sorting and selecting the stu-
dents seen as most capable, while “weeding out” the rest
(i.e. removing them from the system). In their landmark
study of undergraduate student attrition from science,
mathematics, and engineering majors, Seymour and He-
witt described the disproportionate impacts of this cul-
ture on marginalized groups:11
The most serious criticisms of the weed-out system,
however, focused on its disproportionate impact on
men of color and on all women. Even well-prepared,
these two groups tend to enter basic classes feeling
uncertain about whether they ‘belong.’ The loss
of regular contact with high school teachers who
encouraged them to believe in their ability to do
science exposes the frailty of their self-confidence.
Faculty who teach weed-out classes discourage the
kind of personal contact and support which was
an important part of high school learning. It is,
as some students describe, a ‘weaning away’ pro-
cess by which faculty transmit the message that
it is time to grow up, cast aside dependence on
personally-significant adults and take responsibil-
ity for their own learning. This attitude is per-
ceived by students in the reluctance of teachers to
answer questions, brusqueness in response to ‘triv-
ial’ inquiries, failure to offer praise or encourage-
ment, disinclination to discuss academic difficulties
in a personal manner, carelessness in keeping of-
fice hours, and a ‘no excuses’ stance on test re-
sults. The difficulty of getting personal attention
was troubling to many students, but it was espe-
cially troubling to those whose presence in [science,
mathematics and engineering] classes was the result
of considerable personal attention and encourage-
ment by particular high school teachers. (p. 132)
The GRF was designed to provide avenues of communica-
tion through which instructors and students can engage
in precisely those interactions that are discouraged by
2weed-out culture. As educators ourselves, the authors of
the paper have used the GRF to this end in multiple con-
texts. In the current study, our goal was to understand
the extent to which the GRF opens up such opportu-
nities for other instructors, particularly those who were
not involved in the iterative design process through which
the GRF was developed. Indeed, as we will show, both
instructors in our study used the GRF to provide their
students with personal attention and encouragement.
When imagining how instructors might ideally use the
GRF to foster supportive student-teacher interactions,
Brown’s metaphor of “sitting on the same side of the
table”12 is helpful. Brown drew on this metaphor to cre-
ate a checklist for feedback that includes items like sitting
“next to you rather than across from you,” putting “the
problem in front of us rather than between us (or slid-
ing it toward you),” and modeling “the vulnerability and
openness that I expect to see from you” (p. 204). After
outlining her checklist, she asked,
How would education be different if students,
teachers, and parents sat on the same side of the
table? How would engagement change if leaders
sat down next to folks and said, “Thank you for
your contributions. Here’s how you’re making a
difference. This issue is getting in the way of your
growth, and I think we can tackle it together. What
ideas do you have about moving forward? What
role do you think I’m playing in the problem? What
can I do differently to support you?” (pp. 204–205)
The image of two people sitting on the same side of
the table inspires our vision for how the GRF could
shape classroom practices in physics: instructors and stu-
dents working side-by-side to tackle academic problems
together.
We present a qualitative exploration of two instruc-
tors’ implementations of the GRF in a lab course for
first-semester undergraduate students interested in ma-
joring in physics. The instructors were physics gradu-
ate students, and the course was designed and offered
as part of a student-led diversity initiative in the in-
structors’ physics department. We conducted hour-long
post-semester interviews with both instructors, and we
collected electronic copies of 134 student reflections and
corresponding instructor responses that were generated
via the GRF. Using these data, we construct a rich pic-
ture of each instructor’s unique implementation.
This paper is organized as follows. In Sec. II, we de-
scribe the GRF activity and provide a brief overview of
some of the literature on feedback. We describe the pro-
grammatic and course context for our study in Sec. III,
outline our research methods in Sec. IV, and present
results from our analyses of instructors’ interviews and
GRF responses in Sec. V. Finally, in Sec. VI, we summa-
rize our findings, discuss their implications, and identify
potential future directions for research and development
of the GRF.
II. BACKGROUND
We begin our discussion by describing the GRF and
summarizing relevant literature about instructor feed-
back practices. When describing the GRF, we focus on
how it has typically been used in other courses we have
taught and/or studied. The instructors in the present
study deviated slightly from this typical usage, as dis-
cussed in Sec. III.
A. Guided Reflection Form
The GRF has been described in detail elsewhere,10 so
we provide only a brief overview here. The GRF is an
online tool, similar to a survey, that provides questions
and other prompts to guide student reflections about is-
sues of resilience, collaboration, and organization. Once
per week, students are tasked with submitting a reflec-
tion via the GRF. Reflections may focus on any aspect
of the students’ learning experience, whether or not it is
directly related to the course in which the GRF is being
implemented. Instructors then read the reflections and
provide individualized responses to each student based on
the content of their (the students’) reflection. This cycle
of reflection and feedback repeats, ideally facilitating an
ongoing written dialogue between each student and the
instructor.
Student responses can be collected by having students
complete an online survey or submit individual electronic
documents. In the former case, instructors can export
student reflections into a spreadsheet, write their re-
sponses in the spreadsheet, and then use a mail merge
program to generate individual documents with student
responses and corresponding instructor feedback. In the
latter case, the instructor can write their feedback di-
rectly on the submitted document. Based on our own ex-
periences using the GRF, responding to reflections takes
about 3 to 5 min per student. Instructors in this study
reported spending about 10 to 15 min per student re-
sponding to reflections. In large classes, the time required
for an instructor to respond to each student individually
can be prohibitively large; hence, this activity is most
suitable for classes with 10 to 20 students per instructor
or, in larger courses, per teaching or learning assistant.
The GRF has been implemented in a variety of contexts,
including high school-level computer science and upper-
division quantum mechanics.
When using the GRF, students are presented with a
prompt instructing them to recall an experience from the
previous week upon which they would like to improve.
Such experiences could include, for example, procrasti-
nating on a long-term project.10 Next, they are asked to
choose one of three focus areas for reflection: bouncing
back from failure or other setbacks; building a network
and developing collaboration skills; or becoming an orga-
nized, self-aware, and mindful person. For students who
would prefer to write about a different topic, the GRF
3includes a fourth option for “something different.” Af-
ter students choose a topic for their reflection, the GRF
presents a short paragraph describing the importance of
the skills related to the topic. Regardless of topic, stu-
dents are asked to write short responses to two reflection
prompts:
• Describe the specific experience from last week that
you would like to improve upon.
• Describe an aspect of this experience that you can
improve in the future. (Provide at least one con-
crete strategy that you will use to become more
successful.)
The GRF prompts were designed with three aspects of
reflection in mind: students should (i) revisit a salient ex-
perience from the previous week, (ii) set a future goal for
improvement, and (iii) articulate specific steps for achiev-
ing that goal. In a study of undergraduate students using
the GRF in a pedagogy course for future physics teach-
ers, we found that all students successfully used the GRF
to engage in multiple aspects reflection.10 In this article,
we explore for the first time the ways that instructors use
the GRF to provide feedback to their students.
B. Feedback
Providing feedback to students has a significant im-
pact on their learning, but not all feedback is equally
useful. For instance, there are a number of character-
istics that make feedback effective, including specificity
and timeliness.13 Process-level feedback is particularly ef-
fective for enhancing learning; such feedback focuses on
students’ ability to strategize about their learning and
to seek help when needed.14 When students receive feed-
back about their learning strategies, it draws attention to
the ways in which they can adapt to become more effec-
tive learners.15 In contrast, praise can have unpredictable
impacts—and can even inhibit learning, especially if it is
perceived as undeserved—because it draws students’ at-
tention to themselves rather than the task at hand.14
A popular way of interpreting these findings is through
the concept of mindset;16 indeed, this concept informed
the perspectives of one of the instructors in our study.
Here, “mindset” refers to students’ beliefs about the na-
ture of intelligence. Mindset is commonly described using
a fixed/growth dichotomy: in the extreme cases, people
with a fixed mindset view intelligence as static and un-
changeable beyond a predetermined level, whereas those
with a growth mindset view intelligence as malleable and
something that can be improved with effort.16 Using the
language of mindset, providing process-level feedback is
consistent with a growth mindset.15 In particular, feed-
back that emphasizes self-improvement can bolster stu-
dents’ beliefs in their own capability to succeed.17 On the
other hand, praising a student for being “smart” may re-
inforce a fixed mindset,16 and feedback that communi-
cates a lack of faith in a student’s capabilities can un-
dermine their confidence, motivation, and willingness to
attempt challenging tasks.17
From this literature, we infer two principles that could
support instructors’ effective use of the GRF:
P1. Praise should should focus on students’ efforts to
improve, express confidence in their ability to im-
prove, and be sincere.
P2. Process-level feedback should identify specific areas
for improvement and suggest strategies that stu-
dents can use to improve their learning.
Each principle is also informed by a particular aspect
of weed-out culture, as described by Seymour and He-
witt.11 In particular, they identified instructors’ “failure
to offer praise” and “disinclination to discuss academic
difficulties in a personal manner” as factors contributing
to weed-out culture. However, because not all forms of
praise support student perseverance, P1 recommends a
particular process for giving praise. Similarly, P2 can
be thought of as a guideline for how instructors can dis-
cuss academic difficulties with students. Taken together,
these two principles align with part of Brown’s vision for
students and teachers sitting on the same side of the ta-
ble.12 For example, should a teacher say to a student,
“This issue is getting in the way of your growth, and I
think we can tackle it together,” they would be identify-
ing an area for improvement (P2) and expressing confi-
dence in the student’s ability to improve (P1).
Importantly, feedback must be understood in the con-
text of the learning environment in which it is given and
received. For instance, feedback is more effective when
instructors create classroom communities that normalize
failure and value criticism. Students in these settings
are better situated to receive and use feedback.18 There-
fore, one way for instructors and students to sit on the
“same side of the table” is to be embedded in a culture
where students are in the habit of receiving timely, sin-
cere, and critical feedback focused on their strategies for
self-improvement. In the sections that follow, we describe
a course in which the instructors aspired to foster such a
culture, in part by using the GRF.
III. CONTEXT
Our study is an exploratory qualitative investigation
of two instructors’ feedback practices. As Eisenhart
argues,19 such qualitative studies are responsible for
“providing sufficient detail about the researched context
for a person with intimate knowledge of a second context
to judge the likelihood of transferability.” (p. 56). Ac-
cordingly, we describe the context for our study at three
grain sizes: organization, course, and activity.
4A. Organizational context
The two instructors in our study—Emily and Taylor—
were both physics graduate students at the University
of Colorado Boulder (CU), a predominantly white pub-
lic R1 university with a large physics program. Emily
was a white woman and Taylor was a white man. They
co-taught a course called Foundations of Scientific In-
vestigation (hereafter “Foundations”). Foundations was
designed as part of a student-led organization called CU-
Prime. CU-Prime is a member of The Access Network
(hereafter “Access”).20 Access organizations—including
The Berkeley Compass Project,21 The Chi-Sci Scholars
Program,22 and several other organizations—are charac-
terized by student leadership and a commitment to im-
proving diversity in the physical sciences through com-
munity building. To achieve their goals, these organiza-
tions offer multiple services designed to support students
from underrepresented groups and raise awareness about
issues of marginalization in physics. Examples of ser-
vices include summer programs,23 diversity workshops,24
mentorship programs,25 and courses with multi-week fi-
nal projects.9 Many of the courses designed and run by
Access organizations use the GRF or similar tools to facil-
itate cycles of student reflection and instructor feedback.
In this work, we focus on the implementation of the GRF
in Foundations.
B. Course description
Foundations was first designed and taught in 2014 and
was subsequently refined and taught in 2015 and 2016.
It is a 14-week, fall-semester course designed for first-
year undergraduate students interested in majoring in
physics. On average, 22 students enroll in Foundations
each semester. Students from underrepresented and/or
minority racial and gender groups are especially encour-
aged to participate in the course; a demographic break-
down of students who completed the course is provided
in Table I. The overarching goals of Foundations are
twofold: build community among students enrolled in
the course, and introduce students to the practice of re-
search. Two corresponding subgoals are for students to
practice developing theoretical models of scientific phe-
nomena, and to reflect on and refine their coursework in
Foundations and other courses.
Each semester, the Foundations class met twice weekly
for 75 minutes per meeting, and the course consisted of 2
successive 7-week halves. Consistent with the subgoals of
the course, each half included both experimental activi-
ties that focused on building models as well as activities
that engaged students in the practice of reflection. Dur-
ing the first half of the course, students worked in groups
on a set of guided optics experiments. They also used
the GRF to reflect on their collaboration, organization,
and resilience. During the second half, students worked
in groups on multi-week final projects under the guid-
TABLE I. Demographic breakdown of students who com-
pleted Foundations from 2014 to 2016 (about 22 per year),
and students who earned a physics bachelor’s degree from
CU between 2012 and 2016 (about 38 per year). Data were
provided by the CU Office of Institutional Research.
Course (%) Dept. (%)
Men 76 84
Women 24 16
White 52 79
Asian American 14 6
Latinx or Hispanic 11 4
Black or African American 3 < 1
Native American or Alaska Native 6 0
Native Hawaiian or Pacific Islander 0 < 1
Other or unknown race or ethnicity 0 5
International students 15 5
First-generation college student 15 12
ance of graduate student mentors; a similar approach to
final projects has been described elsewhere.9 In this part
of the course, students used a tool similar to the GRF to
reflect on goals, challenges, and successes related to their
final projects.
Since its inception, Foundations has been divided into
2 parallel sections of about 10 students. Each section has
been co-taught by 2 instructors, for a total of 4 instruc-
tors per semester. By design, each co-teaching pair has
been mixed gender and has comprised one undergraduate
student and one graduate student. Most instructors have
only taught the course once, and former instructors meet
with new instructors during the summer to discuss teach-
ing strategies for the upcoming fall semester. Emily and
Taylor taught Foundations concurrently, but in different
sections. Hence, each was a member of a co-teaching
pair, but neither was the other’s co-teacher.
C. GRF activity
We introduced Emily, Taylor, and their co-teachers to
the GRF during the summer before they started teach-
ing the course. Based on discussions between the authors
and the instructors, the instructors’ implementation of
the GRF differed from that described in Sec. II A in two
ways. First, the GRF was assigned only during the first
half of the course. This choice was made because a dif-
ferent reflection tool was deemed more appropriate for
the second half of the course. Second, GRF focus ar-
eas were assigned by the instructors. Reflections focused
on collaboration during weeks 1 and 2, organization dur-
ing weeks 3, 4, and 5, and resilience in weeks 6 and 7.
This choice was informed in part by the anticipated pro-
gression of student-to-student relationships in the course.
Students would still be getting to know their group mem-
bers during the first couple weeks of the semester, and
they might not feel comfortable sharing about their expe-
riences of failure with their instructors until several weeks
5had passed. This choice was also informed by the fact
that many introductory courses have multiple midterms,
making it important to develop good time management
practices as early as possible. Although students were
not graded on the quality of their reflections, they were
awarded a small amount of course credit for completing
the GRF activity.
At the start of the fall semester, we provided Emily
and Taylor with guidelines for giving feedback.26 The
guidelines were based on our experiences with the GRF10
and a precursor to the GRF,9 and they emphasized the
importance of communicating the goal of the activity
to students as well as providing feedback on both the
structure and content of students’ reflections. Based on
the instructors’ internal decisions about division of la-
bor, Emily and Taylor were each solely responsible for
responding to all the reflections written by students in
their respective sections; their co-teachers did not pro-
vide any individualized written feedback to students via
the GRF activity. In this paper, we explore the ways
that Emily and Taylor incorporated the GRF into their
teaching. In doing so, we aim to provide clear examples
of instructor feedback, as facilitated by the GRF. These
examples could inform future instructors’ use of the GRF
in other contexts.
IV. METHODS
There are multiple ways in which the goals of the GRF,
the Foundations course, and the CU-Prime organization
are theoretically aligned. One line of reasoning is as fol-
lows: Seymour and Hewitt noted that weed-out culture
has a “disproportionate impact on men of color and all
women;”11 these populations are better represented in
Foundations than in the CU Physics Department as a
whole (Table I); the GRF was designed to counter some
aspects of weed-out culture; and, finally, the Founda-
tions course was designed to support CU-Prime’s com-
mitment to improving diversity in physics. Thus, imple-
menting the GRF in Foundations is in alignment with the
diversity-oriented mission of CU-Prime. More narrowly,
the GRF directly aligns with the course goal of engag-
ing students in the practice of reflection. However, our
present focus is not on student experiences or outcomes
as they relate to improving diversity in physics. Rather,
we are interested in teacher practices. Accordingly, this
study is a qualitative exploration of the ways that Emily
and Taylor implemented the GRF in the Foundations
course.
We conducted post-semester interviews with both
Emily and Taylor, focusing on their engagement with
the GRF activity. To corroborate the instructors’ self-
reported response practices, we also collected and ana-
lyzed all instructor responses that were generated via the
GRF. Thus, our study enables us to describe how Emily
and Taylor implemented the GRF using their own words
and authentic examples of the responses they provided
to students. Our goal is not to make generalizable state-
ments about either the GRF or instructors who use it,
but rather to provide insight into the various ways that
instructors might take up the GRF for use in their class-
rooms. In this section, we describe our data sources and
analysis methods.
A. Post-semester interviews
At the end of the semester, we conducted semi-
structured interviews with Emily and Taylor to gain in-
sight into their perspectives on the GRF and other as-
pects of the course. Emily and Taylor were interviewed
separately, each for about an hour. Interviews focused in
part on two themes: the instructors’ perceptions about
the (i) goals and framing of the GRF activity, and (ii)
characteristics of good or bad feedback. We chose these
themes because they give us insight into why and how
the instructors were using the GRF.
The first author transcribed both interviews, and the
transcripts are the data that we analyzed. We collabo-
ratively identified all excerpts that addressed the three
themes that comprised the foci of our interviews. For
each theme, we selected several representative excerpts
and constructed two vignettes about the implementation
of the GRF, one each for Emily and Taylor. These vi-
gnettes are presented in Sec. V.
B. GRF responses
In total, 22 students were enrolled in Foundations: 10
in Emily’s section and 12 in Taylor’s. Each student was
required to complete 7 reflections using the GRF. Of
154 possible GRF-based reflections, 135 were submitted.
This corresponds to a completion rate of 88%, which is
consistent with the GRF completion rate observed in an-
other study.10 The majority of students completed all or
most reflections: 12 students completed all 7 reflections,
8 completed 5 or 6, and 2 completed 3 or 4. This distri-
bution was roughly the same in both sections, resulting
in similar completion rates for Emily’s section (90%) and
Taylor’s section (86%). Each instructor responded only
to reflections completed by students enrolled in their sec-
tion. Almost every submitted reflection received a per-
sonalized response from either Emily or Taylor; only 1
reflection received no instructor response.
We analyzed both instructors’ GRF responses using
an a priori coding scheme. This scheme was not directly
informed by existing frameworks for effective feedback,
such as those described in Sec. II B. Rather, our goal was
to explore these data through an analytic lens informed
by the language associated with the tool itself. Hence
our scheme was directly informed by the guidelines26 we
gave to Emily and Taylor at the start of the semester
as well as a preliminary analysis of the instructors’ feed-
back styles as self-reported during interviews. Based on
6our guidelines, we created code categories for normal-
izing statements, empathizing statements, resource sug-
gestions, and feedback on the structure of the reflection.
Based on our preliminary analysis of Emily’s and Tay-
lor’s interviews, we created additional code categories
for encouraging statements and strategy suggestions, re-
spectively. Thus, our coding scheme included categories
corresponding to 6 distinct types of response:
1. Encouraging statements serve to motivate the stu-
dent or validate their experiences and efforts. Ex-
amples include: “You’re doing great,” “I believe
in you,” “You can do this,” and, “I’m glad you’re
using this strategy.”
2. Normalizing statements involve communicating to
the student that what they are experiencing is nor-
mal, common, and/or unsurprising; this can be ac-
complished by relaying a personal anecdote or mak-
ing an appeal to the general student experience.
Examples include: “I experienced something simi-
lar,” and “Lots of students go through this.”
3. Empathizing statements involve empathizing with
the student cognitively, in a parallel emotional ca-
pacity, or in a reactive emotional capacity. Exam-
ples include: “I understand where you’re coming
from,” “Your story makes me feel upset, too,” and
“I’m excited that you are enjoying class.”
4. Strategy suggestions include both direct and indi-
rect suggestions, the latter of which may take the
form of anecdotes or questions. Examples include:
“You should use a day planner,” “When I was in
this situation, I used a day planner,” and “Have
you thought about using a day planner?”
5. Resource suggestions also include both direct and
indirect suggestions. Examples include: “You
should go to office hours,” “When I was in this sit-
uation, office hours were very helpful,” and “Have
you thought about going to office hours?”
6. Feedback on reflection structure focuses on the way
the student wrote their reflection—such as whether
the reflection provided enough detail or articulated
a goal/strategy for improvement—and may be for-
mulated as a comment or question. Examples in-
clude: “Please write a longer reflection next week,”
and “How can you achieve this goal?”
In terms of the principles for feedback outlined in
Sec. II B, categories 1 to 3 map onto principle P1, which
suggests that praise focus on students’ efforts and be sin-
cere. While student data would be needed to determine
the perceived sincerity of instructor feedback, normaliz-
ing and empathizing statements could contribute to such
perceptions. Categories 4 to 6 map onto principle P2,
which recommends that process-level feedback suggest
strategies for improvement.
We coded all 134 GRF responses via the following pro-
cess. The second author read through each instructor
response and identified all statements that aligned with
one or more categories in our coding scheme. Some in-
dividual statements received two codes. For example,
empathizing with a student by normalizing their feel-
ings was a common strategy for Emily, and about half of
her empathizing statements were also coded as normal-
izing statements. Then, for each category, the first au-
thor read through all the coded statements to verify that
they matched the category definition, making note of any
statements that did not fit the category. In total, such
discrepancies were identified in only 10 responses; each
of these discrepancies was reconciled through discussion
among both authors. While we did not analyze student
reflections, we read each reflection in order to provide
context for the corresponding instructor response.
An initial version of our coding scheme included cate-
gories for additional types of statements, including praise
for a student’s intellect, achievement, or effort, as well as
instances where an instructor articulated their expecta-
tions for student behavior. However, for each of these
additional categories, we found few or no correspond-
ing statements among the GRF responses in our dataset.
Hence, these categories were discarded from our analysis.
Meanwhile, each of the 6 response categories in our fi-
nal coding scheme appeared in at least 22% of the 134
distinct responses (see Table II). Moreover, each of the
responses included at least 1 statement corresponding to
our code categories, and most responses comprised mul-
tiple types of statement. Indeed, 62% of responses re-
ceived at least 3 codes. This suggests that there was
a good mapping between our a priori coding scheme
and our dataset. Nevertheless, the scheme was not com-
prehensive. For example, it did not capture instances
where instructors used the GRF to communicate with
students about certain aspects of Foundations (e.g., clar-
ifying when homework is due or responding to schedule
conflicts between Foundations and campuswide events).
One limitation of this analysis is that, due to the
small number of students in each section, it is not pos-
sible to make strong claims about an instructor’s feed-
back style. Consider, for example, a scenario where one
section has many students who engage in the GRF in
a meaningful way on their own, but the other section
has many students who instead engage in a only cur-
sory way. In this scenario, the responses written by the
instructor of the former section may include relatively
few instances of structure feedback compared to those
of the other. Hence, differences in the frequency of par-
ticular types of feedback may be due to differences in
student populations, not differences in the two instruc-
tors’ response styles. Therefore, when discussing results
in Sec. VI, we use instructors’ self-reported practices (i.e.,
interview data) to help interpret the results of our cod-
ing scheme. In addition, Emily and Taylor read a draft
of this manuscript, and both instructors indicated that
they felt their perspectives and practices were accurately
7TABLE II. GRF response coding results for Emily (N = 63),
Taylor (N = 71), and both instructors (N = 134).
Code category Emily (%) Taylor (%) Both (%)
Encouraging statements 97 72 84
Normalizing statements 73 38 54
Empathizing statements 49 11 29
Strategy suggestions 44 72 59
Resource suggestions 19 24 22
Feedback on structure 44 45 45
portrayed.
In the following section, we report the results of our
analyses of the interview data and the instructors’ re-
sponses to the GRF.
V. RESULTS AND INTERPRETATION
A summary of our GRF response coding is provided in
Table II. For both instructors, encouraging statements
were present in most response whereas resource sugges-
tions were relatively sparse. In comparison to Taylor’s
responses, Emily’s GRF responses were characterized by
higher rates of encouraging, normalizing, and empathiz-
ing statements. Taylor’s responses yielded higher rates
of strategy suggestions. With respect to the principles
for sincere praise (P1) and process-level feedback (P2),
Emily’s feedback contained more statements that map
onto P1, and Taylor’s contained more that map onto P2.
We describe each instructor’s implementation of the
GRF activity separately. For each instructor, we draw
on interview data to paint an overarching picture of their
perceptions about two dimensions of their implemena-
tions: (i) goals and framing of the GRF activity, and (ii)
characteristics of good or bad feedback. Then, in order
to characterize the instructors’ responses, we discuss the
results of our GRF response coding. We focus on Emily
first and Taylor second.
A. Emily
During her interview, Emily described a desire to bol-
ster students’ confidence through praise and to avoid crit-
icizing students. Coding of GRF responses (Table II)
revealed that encouraging and normalizing statements
were each present in most of her responses. Empathizing
statements, strategy suggestions, and feedback on struc-
ture were each present in about half of her responses.
Resource suggestions were the least common category
among her responses.
1. Vignette: Emily’s implementation
When asked about the purpose of the reflection activ-
ity, Emily said that her goal was simply “getting students
to reflect.” She said that it was important to give students
an opportunity to reflect because reflection is “actually
pretty important, but sometimes it’s hard to set aside
time in your day” to reflect. Emily said she hoped
students would develop a habit of reflection that would
help them avoid “repeating things that [they] don’t nec-
essarily want to repeat” and “engaging in some behavior
that’s not actually productive or helpful.” When asked
what she hoped her students gained from the activity,
Emily said that another of her goals for the reflection ac-
tivity was to boost students’ confidence by giving them
opportunities to reflect on “the good things they do every
week.”
Emily’s first goal—getting students to reflect—
informed how she framed the activity to students: Emily
said she told students the GRF was “an opportunity
for y’all to reflect on what you’re doing.” This message
was communicated to the students verbally once at be-
ginning of the semester and twice more over the dura-
tion of the course. Her second goal—boosting students’
confidence—informed the type of feedback she provided.
When asked to comment on connections between crit-
icism and support, Emily highlighted an important ten-
sion in her understanding of these two concepts. For
her, criticism was related to pointing out areas for im-
provement, but she saw it in opposition to supportive
feedback, which she defined as “always positive,” “con-
structive,” and requiring praise. In particular, Emily saw
praise as connected to improving students’ confidence:
“Praise, to me, is like a confidence booster type-
thing. Giving praise can give someone confidence to
keep trying, or keep working hard. That’s mostly it.
Praise is meant to encourage people to keep up their
good work. . . . It makes it feel like you’re doing
something right, you’re doing something okay, and
you have the ability to keep doing it.”
On the other hand, Emily described bad feedback as
“generic,” “not sincere or not personal,” and/or “not nec-
essarily positive or encouraging.” She suggested that a
lack of sincerity could potentially limit the positive im-
pacts of praise.
“There’s probably a way that praise can also be not
supportive. If it doesn’t feel like it’s genuine, that
could be potentially not supportive praise. Usually,
[praise] would be supportive, but I think it could
potentially be not supportive.”
Emily said she preferred encouragement to criticism
because she perceived critical feedback as hurtful:
“I try to be encouraging even if they’re doing some-
thing wrong. . . . [I am] never super critical. I try
8to be really not critical because I’m a really sensi-
tive person, so I know that it hurts to receive critical
feedback, so I avoid it all costs.”
She described the boundary between supportive and un-
supportive critical feedback as “a fairly thin line” that
she tries to “stay above, towards the supportive end.”
Nevertheless, she acknowledged that criticism and sup-
port “interact in very complex ways,” and that students’
learning can be supported by critical feedback, or hin-
dered by its omission.
Despite seeing value in praise, Emily recognized that
providing only praise may not always be the best strat-
egy: “If you’re not critical and you constantly say, ‘Close!
Good job!,’ then they may not try to improve or learn
as much.” She drew connections between lack of criti-
cal feedback, insincere praise, and the nature of student-
teacher relationships:
“I feel like not being critical and being supportive
can really enhance student-teacher relationships,
but I also feel like it could potentially hurt the
student-teacher relationship if you aren’t being crit-
ical to the point that students start to not learn. If
I’m being supportive and not critical, but then you
start doing poorly in my class, you’re not going to
like me as much because it’s like, ‘Why are you let-
ting me do poorly in this class while you tell me I’m
going a good job?’ It’s a very delicate area.”
Emily’s description of the balance between praise, crit-
icism, and support as a “delicate area” highlights the
tension she perceived in trying to help students build
confidence as learners while supporting them to grow in
their areas of weakness.
2. Coding results: Emily’s responses
As can be seen in Table II, almost all of Emily’s re-
sponses included encouraging statements. Such state-
ments were short, and the vast majority were exclam-
atory. Some were motivational in nature (e.g., “Woo!
Yeah! That’s the spirit!”), while others served to vali-
date students’ actions (e.g., “I’m so glad you’re working
on managing your time!”).
The majority of Emily’s responses included normaliz-
ing statements. Emily sometimes normalized a student’s
experience by telling a personal anecdote from her own
life that mirrored the student’s experience. For example,
in response to a reflection in which a student described
being overwhelmed by an unexpectedly heavy workload
for an Organic Chemistry course, Emily said,
“I had a similar experience last year. The first few
weeks of my quantum mechanics class was going
over such easssyyy stuff (in my opinion) . . . Then
all of a sudden I got slapped in the face with new
material I hadn’t seen before and the pace of the
class started speeding up; I had a horrible time try-
ing to catch up. I eventually did though.”
Similarly, in response to a student who struggled with
getting enough sleep and who slept through a Computer
Science course, Emily said,
“I can totally relate! A few weeks ago I stayed up
until 3am to finish an assignment and then slept
through the class the assignment was for! I defi-
nitely needed the sleep though. Since then I’ve been
trying to plan ahead a little better to avoid such late
nights.”
In each of these case, Emily drew upon a recent example
from her time in graduate school in order to normalize
her students’ experiences.
For Emily, normalizing and empathizing often hap-
pened at the same time. Moreover, just as in the case
of normalizing statements, some of Emily’s empathizing
statements also incorporated personal anecdotes. For ex-
ample, one student described a particularly difficult lab
activity that required knowing advanced Calculus con-
tent, with which the student was unfamiliar. The stu-
dent concluded their reflection by saying, “There may
have been panic and tears involved.” Emily responded as
follows:
“Ahhh. I’m sorry for the panic and tears! I’ve
definitely experienced the tears! That sounds like it
would be very stressful. It sucks they didn’t really
prepare you for that lab.”
Emily simultaneously normalized crying while also ac-
knowledging that the situation described by her student
was unfortunate and may have been stressful. In total,
about half of Emily’s responses included an empathizing
statement.
Emily suggested strategies in about half of her re-
sponses to students. Some of Emily’s suggestions were
indirect, in the form of a personal anecdote:
“I use a planner to write out my tasks for the day
and use [an online] calendar to keep my schedule.
I have the calendar synced with my phone, so I can
look at it whenever I need to and it even has re-
minders if I want them!”
In other cases, Emily was more direct. For example, one
student wrote that, when they can’t solve a problem,
they often put themselves down. The student said they
wanted to improve by no longer allowing setbacks to de-
fine how they feel about themselves. To this end, Emily
responded with the following suggestion:
“Try thinking of yourself as one of your friends.
How would you react if someone was saying the put-
downs you use on yourself to one of your friends?
You should have that same reaction when you use
those on yourself. ‘My friend isn’t dumb. My friend
is super awesome and can work hard to overcome
this.’”
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dents’ reflections in about half of her responses. Her
feedback was often in the form of a question that, if an-
swered, would result in a reflection that addressed the
GRF responses in a more comprehensive way (e.g., “Was
there a specific experience that made you want to be
more organized?,” and “What, specifically, could you do
to improve your organizational skills?”). In some cases,
Emily’s comments about structure were formulated as
requests: “Please answer all of the questions in the re-
flection. Completing each question is helpful not only for
the instructors but also for you.”
Compared to other response types, resource sugges-
tions were the least common for Emily. When suggesting
resources, Emily typically recommended that students
use on-campus tutoring services and study rooms as well
as online resources. She also framed the Foundations
teachers (including herself) as a resource. For example,
when a student described struggling with a hard physics
problem, Emily offered to help: “If you aren’t completely
tired of thinking about it, I’d be happy to talk to you
about the roller coaster problem and what specifically
is tripping you up.” Consistent with her framing of the
GRF activity, Emily’s primary focus was on supporting
students through positive, personal connections.
B. Taylor
During his interview, Taylor said he wanted students
to learn how to reflect on themselves from an objec-
tive perspective, and that he aspired to provide concrete
suggestions to students about how to improve. Coding
of GRF responses (Table II) revealed that encouraging
statements and strategy statements were each present
in most of his responses. About half of his responses
included feedback on structure, about a third included
normalizing statements, and about a quarter included
resource suggestions. Empathizing statements were the
least common category among his responses.
1. Vignette: Taylor’s implementation
Taylor described three major goals for the GRF. One
of Taylor’s goals was for students to reflect on and im-
prove their learning, organizational skills, and mindset:
“I hope that . . . they get this growth mindset, and that
they take away 1 to 2 learning strategies that we gave
them.” Throughout the interview, Taylor frequently re-
lated development of reflection skills to development of a
growth mindset. Another of his goals was for students to
learn how to reflect—in particular, how to do so “from
an objective perspective.” The third goal described by
Taylor was related to the creation of an avenue for com-
munication between students and instructors, through
which students “can voice problems” and instructors can
know “what’s going on with the students.”
Taylor’s focus on students’ ability to take an objec-
tive perspective on their own learning and his goal of
creating confidential communication pathways between
students and teachers informed how he framed the activ-
ity to his students. He said that he told students that
it is important be “able to take an objective perspective
on yourself” and to communicate with instructors “in a
very private, confidential space that is not rushed or in
somebody’s office.” Taylor said he communicated this
framing to his class verbally at the start of the semester,
and that he reinforced this framing throughout the du-
ration of the course in his written feedback to students
and in one-on-one conversations with students.
Taylor described good feedback as “logical,” “con-
crete,” and “to the point,” whereas bad feedback was
described as “confusing,” “negative,” and not valuing the
students’ effort. Taylor expressed concern about praise
that focused on students’ inherited traits or that was in-
sincere. He noted that, in addition to focusing on stu-
dents’ effort, praise should also be tailored to the circum-
stances of the particular student being praised:
“You should praise definitely the effort, their atti-
tude towards working, [rather than] the things they
inherited from wherever. The other thing is, if you
give a lot of praise . . . praise no longer becomes
genuine. It just becomes some sort of mechanism.
You should always try to have some personal note
in there. . . . Praise should be individual, and it
should be appropriate.”
Taylor also described providing feedback to help students
develop specific study habits:
“I also gave them strategies how to change their
learning schedule. There are studies that after
45 minutes it’s essentially pointless to go on, you
should have a short break where your brain can re-
generate. I definitely wrote that on every single re-
flection about learning skills. A few students actu-
ally responded the following weeks that they started
doing that and saw gains in their learning.”
However, Taylor noted that it can be difficult to pro-
vide good feedback to students who write short reflec-
tions that lack specificity:
“If you write something very general, then you can
use very little words to describe a lot of situations.
But the devil is in the details, and it’s difficult to
give the student appropriate feedback. . . . If you
hit a certain low word count, you just cannot say a
lot of things. Normally, low word count goes along
with very general statements, and that’s hard to
give feedback on.”
When asked to describe something he found surprising
about the course, Taylor recounted an experience with
a student who wrote short reflections throughout the
semester: “There was one student where I could not
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achieve that the student wrote long reflections.” Taylor
said he tried to encourage this student to write longer
reflections both in his written feedback on the GRF as
well as verbally during class. These efforts did not work,
which surprised Taylor:
“That was a little bit surprising because normally
students always have a lot of things to tell, and
these are the things that normally nobody talks
about with them. So it was somewhat surprising.”
For Taylor, short or vague reflections made it difficult
to write good (i.e., concrete) feedback. Indeed, upon
reading a draft of this manuscript, Taylor asked us to
emphasize that short reflections were “one of the worst
obstacles” to productive use of the GRF.
2. Coding results: Taylor’s responses
As can be seen in Table II, Taylor included encouraging
statements in a majority of his responses. Many of these
statements were one-word exclamations (e.g., “Great!,”
and “Nice!”). Less often, Taylor also validated students’
actions: “It is very good that you acknowledge the impor-
tance of physical and psychological well-being by taking
a break from work.”
A majority of Taylor’s responses included strategy sug-
gestions. Taylor’s suggestions were often straightforward
and direct. For example, one student described having
difficulty during a group activity where some group mem-
bers could not reach agreement about whether light is
displaced or bent as is passes through a medium. The
student said they wished they could communicate with
their group. In response, Taylor recommended using an
alternative mode of communication:
“Have you thought about different ways to com-
municate? Since it was an optical phenomenon,
maybe drawings could help you to communicate
your thoughts, to also solidify them for yourself.”
Sometimes, Taylor used anecdotes to make indirect sug-
gestions. In response to a student who described the
balance between attending class, studying, and having
time to unwind as stressful and strenuous, Taylor said,
“Think also about your physical and psychological
well-being by giving yourself (short) breaks from
studying. I myself go for a short walk every day
just to clear my head and get some fresh air.”
Here, Taylor’s description of his own strategy—going for
short walks—served as an indirect suggestion to the stu-
dent.
About half of Taylor’s responses included feedback on
the structure of the reflection itself. Sometimes this feed-
back was formulated as a question (e.g., “What is a con-
crete strategy you want to use?”), but more often it was a
direct request (e.g., “I still would like to encourage you to
write more, so I can give you better feedback.”). Taylor’s
structure feedback often focused on encouraging students
to write longer and more specific reflections. Another
common theme was reminding students that their reflec-
tions could focus on experiences outside of the context of
the Foundations course. In the following example, Taylor
provided all of these types of structure feedback:
“Maybe you can expand your responses a little bit
and become more concrete in the answers, e.g.,
what exact strategy you want to employ, or what
particular obstacle you faced during the class sec-
tion. Also, this reflection is not just limited to your
experience in class, but about all your classes!”
Sometimes, Taylor was successful in getting a student
to write more; in these cases, Taylor provided feedback
acknowledging the improvement (e.g., “Your reflection
has significantly improved.”).
Fewer than half of Taylor’s responses included normal-
izing and/or empathizing statements. When normalizing
students’ experiences, Taylor typically framed those ex-
periences as common or typical (e.g., “Many students feel
that way,” and “Everybody needs some outside help.”).
And when empathizing with students, Taylor often fo-
cused on acknowledging their feelings (e.g., “It seems
that you were overwhelmed by the plethora of tasks,”
and “This is a pretty terrible experience you described
above.”).
Resource suggestions were present in about a quarter of
Taylor’s responses. Like Emily, Taylor also recommended
that students make use of on-campus tutoring services
and study rooms, online resources, and the Foundations
teachers (including himself). In addition, Taylor often
recommended specific books where students could find
additional practice problems:
“There is a plethora of really good books with var-
ious difficulty levels of problems . . . Please ask me
for more if you think that this would be useful for
you!”
(Note that we have omitted from the quote the names
of the particular books Taylor recommended.) In this
example, Taylor not only recommended specific books as
a resource, but also offered himself as a resource that the
student could turn to for additional recommendations.
VI. SUMMARY AND DISCUSSION
Our overarching goal for the GRF is to provide avenues
through which students can receive personal attention
from instructors about a variety of challenges they may
experience while learning physics—interactions that are
discouraged by weed-out culture.11 Our vision for its use
is informed by Brown’s metaphor for feedback:12 instruc-
tors and students “sitting on the same side of the table”
while working together to improve students’ learning ex-
periences. As a step toward understanding whether and
11
how the GRF is able to support these types of inter-
actions, we performed an exploratory qualitative study
of two graduate student instructors’ implementations of
the GRF in an introductory lab course whose learning
goals and broader programmatic context emphasized de-
veloping students’ reflection skills. This learning envi-
ronment not only resonated with our vision for how the
GRF might ideally be used by physics instructors, it also
aligned with characteristics of environments in which stu-
dents are well situated to receive and use feedback.18
Our analysis drew on two sources of data: (i) post-
semester interviews with Emily and Taylor and (ii) their
written responses to 134 student reflections. We found
that Emily and Taylor each used all six of the follow-
ing response types: encouraging statements, normaliz-
ing statements, empathizing statements, strategy sugges-
tions, resource suggestions, and feedback to the student
on the structure of their reflection. In particular, strat-
egy suggestions were present in about half of Emily’s re-
sponses and in most of Taylor’s; this type of process-level
feedback is especially effective for improving students’
learning.14
According to Seymour and Hewitt,11 weed-out cul-
ture encourages students to “cast aside dependence on
personally-significant adults and take responsibility for
their own learning.” We argue that, counter to this cul-
ture, the GRF supported Emily and Taylor to simulta-
neously position themselves as people on whom students
could depend and encourage students to take responsi-
bility for their own learning. For example, by offering to
help students solve a roller-coaster problem or suggesting
books with useful practice problems, Emily and Taylor
framed themselves as resources for students’ coursework
outside the context of Foundations. Meanwhile, the in-
structors aimed to promote self-regulation and confidence
by suggesting strategies through which students could
grow as learners, as well as providing feedback on how to
engage in the act of reflection itself.
Instructors’ feedback on the structure of students’ re-
flections focused on the specificity, completeness, and
length of reflections. In some cases, the instructors were
successful in getting students to improve the quality of
their reflections along these metrics. In other cases, how-
ever, they were not. During their interviews, both in-
structors said that short reflections made it difficult to
write good feedback and/or connect with the student.
However, we note that not all students may need or want
to engage in the type of student-teacher interaction facili-
tated by the GRF. While we did not see evidence that the
instructors were imposing the GRF on any of the Founda-
tions students, we caution that doing so would be counter
to the spirit of students and teachers (voluntarily) “sit-
ting on the same side of the table” to tackle hard prob-
lems together. It can be difficult to know which students
will respond to structure feedback and which will ignore
it. The tension between improving engagement with the
GRF among some students while respecting that others
may not want to engage at all is an important area for
future investigation.
On a related note, some students may choose to engage
with the GRF in only cursory ways (or not at all) because
it erroneously assumes that they experience something
upon which they would like to improve on a weekly basis.
The prompts may also unintentionally situate challenging
experiences as failures. For example, although we did not
analyze student reflections in this work, we found one ex-
cerpt from a Foundations student particularly insightful.
In week 7, the student modified the GRF prompts re-
lated to resilience before reflecting on a health issue they
were experiencing. At the bottom of their reflection, the
student explained why they modified the prompts:
“I removed all mention of the word ‘failure.’ . . . I
NEVER would have written this story on the orig-
inal form. Why? Because it is NOT a story of
failure, or even ‘something that I would like to im-
prove upon’ (original prompt #1). Potentially hav-
ing a [health issue] is NOT a failure on my part . . .
It’s just a challenging situation.”
This suggests that engagement in the GRF could be im-
proved by making changes to both the framing and lan-
guage of the activity.
We hope this paper can be a resource to physics in-
structors who are using the GRF or similar activities in
their classrooms, especially those who are part of CU-
Prime or other organizations within The Access Net-
work and may therefore have similar learning goals and
environments to Foundations. Together with previous
work on structure of student reflections, this work lays
the foundation for future research about the ways that
feedback and reflections can be mutually informative for
one another, and how the GRF impacts student-teacher
interactions (short-term) and student retention (long-
term). In particular, the impact of the GRF on persis-
tence of physics students from marginalized populations
is an important topic for future investigation. Such stud-
ies will become possible in the coming years, as the first
cohorts of students who completed Foundations begin
graduating from college. More generally, we hope that
these findings inform the implementation of the GRF in
courses with small student-to-teacher ratios, or in large
courses with small sections led by teaching or learning
assistants. The GRF could also be implemented in infor-
mal educational contexts, including academic advising or
mentorship programs.
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